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Emerging market in the World greenprefab
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* World market of the Green Buildings:
$ 406,000,000,000 in 2015

* Annual growth rate: 5.24%
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Green Prefab solution

PREFABRICATION * DIGITAL MASTER MODEL * LIFE-CYCLE MANAGEMENT

technology
transfer

digital

master
model

stakeholders sharing master model
compliant to prefabrication production

green
building



Prototype up-and-running greenprefab
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1. Prefabrication sreenprefab

Standard and non-standard elements
production of elements and macro-components
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greenprefab

2. Digital Master Model
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3. Product Life-Cycle Management greenprefab
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interoperable PLM platform
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Engineering in the cloud greenprefab

engineering
N and testing
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automatic
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Community approach sreenprefab

428 professionals among 20,000 users of the greenprefab community answered a survey

Why do you outsource services?

high internal
costs
11%
What kind of services do you outsource?

35%
30%

25%

20%

15%

10% 1
05%

00%

CAD20 ¢ap 10
Rendering Video

Virtual
Reality

More of the 60% of the
interviewees outsource

services for rendering and
video

Companies outsource:

- to accelerate project
completion 55%

- for a lack of skill within
the company 34%

RESULTS:
]

o] a. Architects widely design in 3D (80%)
'—* e. 3D rendering services are outsourced in the most case

c. Outsourcing is requested to speed up time of delivery



Rendering Engine greenprefab

G() gle
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3D building components Definition of building
project

SketchUp CAD
download upload

green prefab

cloud rendered image

) LuXxXRender

4 GPL PHYSICALLY BASED RENDERER ‘Venus-ﬂ

& 20V

Cinema4D 3DStudio Blender SketchUp

dedicated LuxRender: an open source rendering engine based
SketchUp on Ray Tracing algorithm for image synthesis.

plug-in



Integration in GPF platform

GPF

Green Prefab platform

oreenprefab

VENUS-C
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HUB-E system architecture

greenprefab
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HUB-E system architecture greenprefab
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Green Prefab Server

Multi-services system architecture



HUB-E system architecture

Complete system architecture

greenprefab
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delivering ID of the job to be submitted

— This service, through ID, gets from MYSQL DB settings and
from storage the files needed to submit data on Windows
Azure

— During the execution of the service, the service itself
updates data in HUB-e DB for user feedback

— Same service waits for the jobs completion to get result
(=.png picture)

Windows Azure
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HUB-E system architecture greenprefab
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Business model rendering greenprefab

Subscription: free

Barcelona
Supercomputing

Center

Centro Nacional de Supercomputacion

l /‘('\-/"

Windows Azure OpenNebula

HIGH QUALITY PICTURE LOW QUALITY PICTURE
usage: $ WINDOWS AZURE usage: free BSC

total cores: 32 total cores: 80

* pest for enterprise solutions * best for research purposes

* pbetter VM control * resource provider scalability

* flexibility * easier to implement



www.hub-e.com

HUB-E
How HUB-E work
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Quantitative validation sample greenprefab

* Input: (Ixs+Ixm+Ixo) 10 MB + (zip) 0.3 MB
* Output volume (png): 1.6 MB

 Total Time: 14m 17/s

* Render size: 1024 x 768 pixels
 Computational size: 8 core 4 vm

* Quality: High

* Cost: 0.42 € (0.42 € for computing, 0 € for
storage and O € for transfers)

555555

AVERAGE JOB
0 <€ 1,00
Windows Azure < 10 minutes




Current development

Green Prefab GPF developed www.hub-e.com,
a prototype website to deliver cloud computing
services for civil engineering integrated in the
GPF system workflow.

The focus during the EU research period
VENUS-C has been to explore a prototype
integration of rendering visualisation.

Now the system is incorporating new tools.
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Next: Eco-efficiency analysis greenprefab

Existing EnergyPlus Interfaces
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Business Model
Private: Windows Azure
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— connection to GPF community
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Next: Eco-efficiency analysis

engineering
and testing

Form Heating
checking position,  and ventilation
immersive rendering  plants
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& Structural * Lighting
calculation ¥ natural
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Piping Production
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position simulation
Electrical Computation
design of plants of cost

automatic

Energy
performances
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architrave

STRUCTURAL CALCULATION
Architrave by UPV on VENUS-C
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Microsoft

Research da.Venus-C



VENUS-C: Green Prefab in the cloud 0o

undergoing development, co-funded by the European Commission
Framework Programme 7 (2010-2012) - Research infrastructures projects

L B

o, Venus-C
oreen prefab

www.venus-c.eu

£

¥ 7 WindowsAzure OpenNebula

UNMIVERSDAD POUTECNCA BARCELOMA SUPERCOMPUTING EURDOEAN MCROFOST
DE VALENCA (Lov) CENTER 50 PINOATION CINTER (EMC)

World announcement: 7 May 2012 CLOUD FUTURES 2012
End of VENUS-C project: 31 May 2012
Launch of commercial HUB-E: 1 June 2012
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Background / The Management oo

Furio Barzon, Venice (ltaly)

« founder and CEO of Collaboratorio
(think tank for innovation in digital architecture)

« founder and director of www.architecture.it (20,000
architects)

« Curator and producer of international events in architecture, author of
articles and books, lecturer at International Universities

« Master Degree in Architecture at IUAV, Faculty of Architecture of
Venice (Italy) 110/110

Renzo Taffarello, Shanghai (China) and Palo Alto
(USA) CFO and marketing strategy (10% of equity)



http://www.architecture.it
http://www.architecture.it

Background / Advisory Board

* Prof. Vladimir Bazjanac, U.S. Department of Energy
(USA)
Prof. of Building Technologies at Lawrence Berkeley
National Laboratory, IFC standard founder

* Prof. Qin Youguo, Tsinghua University (China)
former Dean and ICT expert

* lan Mc Nally, ILT Solutions plc (United Kingdom)
business accelerator, and ICT innovator

« Paolo Privitera, Pick1 (USA)
Human Network Router

a0
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Background / Established Relationships e

Microsoft”

‘.Venus [ Research

MACE

buildingSMART,

International Alliance for Interoperability

ARCHITECTURE"

%?t?ﬁ#&ﬁﬁ&Aﬂ

EUROPE Venus-C Consortium
founding partner (European project, 4.5 M €)

ITALY Progetto Manifattura
Green Prefab Italia srl (founded September 2011)

EUROPE MACE Consortium
founding partner (European project, 3.1 M €)

GLOBAL International Alliance for Interoperability
User Group member (IFC full compatibility)

ITALY architecture.it
owned media (more than 20,000 architects)

CHINA Taikong Panel
industrial partner (customised version)



furio@greenprefab.com
add me in: Linked [T}

facebook

see you in www.greenprefab.com

Contacts

Green Prefab Italia srl email: hello@greenprefab.com
c/o Manifattura Domani

Piazza Manifattura 1 tel. +39 0464 443313

38068 Rovereto, TN Italy fax +39 0464 443312

Green Prefab™ 2012 - PLM software for green buildings - is owned by Green Prefab Italia srl, Rovereto Trento (ltaly)
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